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6 Month Progress Report, NASA Grant NS6-9051 


Electron Microprobe Study of Lunar and Planetary Zoned Plagioclase Feldspars Progress 
Report 

1. Research Personnel 


During the first six months the principal investigator, Robert K. Smith, was engaged 
in directing and implementing the overall project for 50% of his time during February- 
May, 1977 and 100% of his time during June and July, 1977. During this time Michael R. 
Florez and Gilbert X. Hernandez, both senior geology students, and Donald L. Whitley, 
a junior geology student, served as research assistants. In addition, Don Whitley 
accompanied Dr. Smith to the Johnson Space Center during July, 1977. 

2. Equipment Acquired and Installed 


The existing lieitz Ortholux-Pol petrographic microscope was upgraded to the present 
study by the addition of the following photographic accessories: aristophot stand with 

dust cover, shutter with carrier, adapter ring, light collars (upper and lower), 
bellows carrier, mirror reflex housing, magnifier 6x, film holder (polaroid), filter 
UG4, eyepiece 6.3x, vertical illuminator, objective 20x, and exposure meter. 


3. Electron Microprobe Studies 

While on a NASA-ASEE Summer Faculty Fellowship, during the summer of 1976, electron 
microprobe data was collected on K, Ca, and Na from 15 zoned plagioclases in 12 thin 
sections. Of these 12 thin sections, three were selected for analysis by a new 
technique for collecting and presenting areal electron microprobe data at the Colorado 
School of Mines. This new technique utilizes a computerized real-time data collection 
system that gathers x-ray photon counts from the microprobe spectrometers as the 
microprobe electron beam scans the specimen surface. After appropriate data processing 
the computer draws elemental concentration contour maps from two dimensional data 
matrices collected for each element. In most cases concentration contour maps were made| 
of Ca, A1 , Fe, Si, and Na. Typical elemental concentration contour maps (Appendix) of 
analyzed zoned plagioclase feldspars exhibit detailed information on: (1) irregular 

crystal face growth rate patterns, (2) major and minor zone boundaries, (3) lateral 
compositional variations within zones, (4) differential growth rates on various crystal 
•faces, and (5) compositional variations along twin planes. Such maps will be utilized 
in comparing compositional variations between optical methods and traverse line microprol[ie 
data collected during the summer of 1976. In addition, all traverse line microprobe 
data have been plotted to scale with the original photomicrographs (Appendix). 
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4. Petrographic Studies 

All 12 thin sections have been described petrographically and optical data on 
individual zoned plagioclases begun (Appendix A). 

5. Summary 

The following table summarizes all completed work to date. 





































































Appendix 

Photomicrograph, Petrographic Description, Plotted Microprobe Traverse 
Line Data, and Ca Elemental Concentration Contour Map of M-600 Thin Section. 


f 


OKIOINAC PAGK lij 
C)F POOR QUA MTV 





rj-C'Cc* 


rzrrc: 


FHOn C^ut C^HPC5 mtns.) . 

/ % 

TErruffe - HiPsct^rSTAtL/r/Ey >»3np-^tA ’Tic^ pJ.AH3C:-!^iB. Oui//3/^ 

P'/P3xeA/s PAsr/acfi '/STS //v a f/a/e - ^ 

ptlCP<3CA'fSTALC JA/E ^Alurrs^/y/tii JF FLACrlOC L. AS B j SL\/l/VC^ 

PyPOXe^£ AND ^LASt,, 

HAldfi ^onsnT^EX'T^ ^/’ Ei^er/r/A;^ minfaal< 

i 

P^^.-//f^ *<c - qcc»$a^ EuhS-A T5/ 

* suonePPAJ. PAter^PEA /sr^ /Ax^p srrAut 
a/fA/r/S iXf THS <S-A^PtAXX3^'XfASS. PloiT 
^AAirJs /EAHia/-r~ f£OA/r/rJuouis Pnp 
O iSC^X/T/x/i/Ci/S '^$cilla-~o x^y -:^rJifj>, 
^'LB/T£^ /^£/f/EA//V£:^ C^Ar^Z-SCA C 

J\JiAxr///UC’ CAf^ 3£ dPeSEPVeP frJ 
fioir- (5-Rfitns^ rfprjy CtP.a.'ajs expibit 
■^^CcrxOAA^ irOi^H IXAOxj pour / dec 
C0AB3OE0 5eve*>al x^AAir^ 

$HP>J KioTTUEO tA/TTP 5r<ftvTV5 Qf=^ 
PLASiOCLAiF Wirmrv r^fL nr/rt PlAr,/ocuACS 
&PA»N CPAtcay^ 'zaxx/rvc-X 5Et/EA»c. 
6nAlN5 APB STAA/NEP. 

Vlf^E - occuPi AS E.UHEPAAL TV SAQHBPPnt- 
PHErJOcPYSTS prJB 'S-pnr/s try 7VfE 

B^ourjO nrtvz » ^P5T G-PAixjs SPOwf 
conPoPEp piri5 Er.3A/nE/P^ 

pyROXCNE “ eccum Ps ei>h£-pa?«i- 
PHE.nJOCA/$T^ ANO as EutiBPPA^ TO 

^•^SHEPAAL. B-AMNS E <-AC'JXlc nAiS, 

W”' It ."^'~'F‘. c ' . "■ ' ' 

/5 Paesba/t soAiE x^pnfrys, 



, rf; 




PS ^ / 


l.-i 


H 


nirJop ^rji,TtT'AE nrrs on vpp\eh^l m^JEPPL^ 

tmCrhlETl TE. — >»5 Ei^Megflj*L. "ns 

HAS OCCt4PP€0 TV F^crt^ $rfij.^.. 

An/^:'yy/rs Har:P'r:'^S . 

^£sr TE ~ occu»*s EoO St-f/*'“Ee? 

IHCUUS IONS r'OST T>fC 

i-APT£P PHENC^P'/S,rs , 

^ I- ASS ~ JLi<;.Hr e^SK/fV >V/^/*’5777V^/. /^ATg/r/yr^^ 


FBTffo^RfiPH 1C ^EO'J^rJC^ 


Afm-iTE 


flfUrHSTITE 


Pl~noiaci-nie 


Oil vi>^c 

PypOxENE 


<S^A 5 J 


C,t^1iTh LUXATION WlT*i T>N£ 


• Car^i-t.oMeAA'rE <5-pAn^(i) tfccurT //v r?</5 CO^/ta \piu^o- 

?kfilrlOCl.Ai£ ( Pl^TiN6-L4i>Hrf Qy ITS ^LONBS OP" P C iCf* ATioNJ^ 
OLiYINE, ryPOxBtAE. AA/P MA/PNPTTE PnErjoZP-tST^ 







